Abstract-In this brief, we wish to point out that the author of the above paper overlooked a mistake in the stability test procedure for N-dimensional (N -D, N > 2) systems proposed in the above paper, which made the polynomial array approach not general. It is shown that Hu's test procedure applies only to a very restricted class of N-D stability test problems, and for a general case, instead of necessary and sufficient conditions it provides only sufficient conditions. A counterexample is also given.
in a natural manner to the case when they are functions of t, where F (t) and 1(t) must satisfy (18) for all t.
V. CONCLUSIONS
Differential linear repetitive processes are a distinct class of 2-D continuous-discrete linear systems of both applications and systems theoretic interest. In applications, they arise in ILC schemes and in solution algorithms for nonlinear dynamic optimal control algorithms based on the maximum principle. Repetitive processes cannot be analyzed/controlled by direct application of existing systems theory and currently there is only a very limited literature on the specification and design of control schemes for them and essentially none on the class of processes considered in this paper.
The most significant new contribution in this paper is that an LMI formulation of stability along the pass (the stronger form of the two distinct stability concepts for these processes which will most often be required in applications) can be immediately used to design a powerful class of control laws for these processes which, crucially, have a well defined physical interpretation for applications areas such as ILC. These features are missing from alternative stability characterizations where the most that can be achieved is to test the resulting conditions using 1-D linear systems stability tests.
It is important to place the results of this paper in context; essentially, they represent the first systematic procedure for stability analysis and onward controller design, as opposed to just stability analysis only, for a very important and distinct class of 2-D linear systems using control laws which are well grounded in terms of the underlying process dynamics. One key area for which no results are currently available is the stability and control of differential linear repetitive processes in the presence of uncertainty in the model structure. Here, it has been shown that the LMI setting immediately allows significant progress to be made.
One counter argument here may be that the uncertainty structures used here are well known in the 1-D linear systems area. This is, in fact, true, but only in terms of some of the matrices in the defining repetitive process state-space model but, given the facts that: 1) no previous work has been done in this area and 2) these processes do have certain structural similarities with 1-D differential and discrete linear systems, this is not an unreasonable place to begin work. The most important conclusion to be drawn is, we argue, that it is indeed possible to control these processes in the presence of uncertainty in the defining model structure and that the results so obtained provide a useful benchmark for further work. Also, the numerics associated with the resulting conditions may not always be well behaved and this area also merits further attention.
I. INTRODUCTION AND PROBLEM DESCRIPTION
The purpose of this brief is to show that the author of [1] overlooked a mistake in the stability test procedure for N -dimensional (N -D, N > 2) systems proposed in [1] , so that this procedure does not generally serve as a necessary and sufficient condition for N -D stability tests except for certain very restricted cases. As the usage of some notations in [1] is a little confusing, we first rephrase the related results of [1] here in a slightly different way.
Consider an N -D discrete system described by the transfer function 
Further, it is well known that this condition is equivalent to a set of tests given by For the tests of (3), it obviously suffices to consider only the case for m = N , i.e., as the others can be done similarly.
Regard
coefficients of polynomials in z 1 ; . . . ; z N 01 , i.e.,
Then, applying the well-known 1-D Marden-Jury It is shown in [1] that condition (4) holds if and only if and further, condition (9) is equivalent to It is based on this claim that the following conclusion was given in [1] : the zero distribution problem of (13) could be reduced to a subproblem of verifying the zero distribution of To be more precise, this conclusion can be summarized as the following proposition. Proposition 1: Let F i;0 H (z z z N 02 ) and P r (z z z N 02 ) be defined as in (12) and (13), respectively. Then, condition (11) holds true, which is equivalent to that Condition 1) is easy to test, while condition 2) could be considered in the same argument used for condition (11). Repeating this process until the involved entries are reduced to 1-D polynomials, the N -D stability test problem could finally be reduced to just some 1-D positivity tests. Based on these arguments, an N -D stability test procedure is given in [1] . However, the above claim and further, the conclusion, i.e., the results stated in Proposition 1, are in fact not correct, and consequently, instead of necessary and sufficient conditions the approach from [1] provides in general only sufficient conditions. Detailed discussions on this problem and a counterexample are given in Section II. the stability test procedure of [1] is sufficient and necessary. In fact, this case has been investigated through numerical examples in [3] .
When n2 > 1 in the above case, the degree of H 1;0 (z1; z2 ) in z 2 will be larger than 1 and the Marden-Jury table for it will have more than one polynomial entry in the first column, i.e., [4] .
To determine the stability of N -D systems with N > 3, tests for positivity on a set of polynomials of three or more variables are necessary. This in turn requires the investigation of sign variation of a set of polynomials of two or more variables for all values on m i=1 jz i j = 1, m 2 [3] , [4] . Obviously, the test procedure of [1] does not provide a solution to such a general case as pointed out in the above. Therefore, the main difficulties for the general N -D stability test problem still remain to be challenged.
In the following, we present a counterexample to the test procedure of [1] .
Counterexample: Test the stability of the 3-D system given by 
